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4.6 Fundamental Theorem of Calculus Part 1
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2. C F'(x)=— -—(sinx) = = 1
() in) = =2

dx? 0 \jl—t2 =\/l—sin2x dx

3. B F'(x)=%jf COS(tz)dt:cos(\/;)zoi(ﬁ):c()Sx.%

F'(4) =cos4'L= cos4
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4. C f'(v)= di J. ; cos(r* +2) dr = cos(x* +2) . Use a graphing calculator to find the interval on which
x

f' is positive. f' is positive on [1.647,2.419] ,thus f is increasing on that interval.

oo d g d 1 .
B f@=i [ 0 dr=s(D- L D=5 anN
2
£'(4) = g(ﬁ)-L = g(z).l . The graph shows g(2)=2.
24 4 olZ 2 4] [6I\|8 *
So, fi4)=2.1-1 2 A
? 4 2 graph of g
2 2 2\2 4 4
6 A F’(x):ij.x \/t +3 d[:\/(x) +3~i(x2)=\’x +3(2x):\lx +3
dxdo 2t 2(x*)  dx 2x° x
” x(4x3/2\)x4 +3)—\/x4 +3
F'(x)= .
4 4
_ F,,(l):1(4/2\/1 +123)—\/1 +3:1—12:_1
7. (a) 3<2x—1<5 = 2<2x<6 = —1<x<3 . ’
/
The domain of g is —1<x<3. / \\
21/
®) g0 =L fydr= fx-1-L@x-n=2f2x-1) EmY,5 o
dx? 3 dx >, /
gB)=2f(5)=2-1=2 graph of f

(c) g'=f isnegative for x<0 and g'= f is positive for x>0, so the maximum is at an endpoint.
-3
g-h= f@ydi=0

5
gd)= J. 5 f () dt >0, since the area above the x-axis is greater than the area below the x-axis.

Therefore g is at a maximum when x=3.
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X , _ d X _
. @e@=["f0da  gw="[" 0 di=f
gM=rM=0
(b) The points of inflection are x =2 and x =6, because
g' = f changes from decreasing to increasing at x =2 and
, . . . (2,-3)
g’ = f changes from increasing to decreasing at x =6 .
graph of f
g®—g(2) 18 | 1 1 1
c) Average rate of change = =——>— =— Ndt=—|——2)3)+=-4dQA) |==
() Averag ge=S 22 = [0 di= | S )+ @) =3
(d) There are two values of c¢ . Since there are two points between 4 and 8 where f(c) = % .
4.7 Fundamental Theorem of Calculus Part 2
3 Jx
1. B fQR-fO)= dx
‘[1 1+x°
Use a graphing calculator to find the value of '[13 ]\EZ dx.
+x
, [2nd], [CALC], |7:[ f(x) d|, Lower Limit? , Upper Limit? :
[ ﬁ} dx=0.397
U l+x
fB3)=f1)+0.397 =2.397
2. C  fO-fhH= J.j cos(x* —1) dx=1.524 Use a graphing calculator to find the value of
5 2
L cos(x> —1) dx .
fS)=f(-1)+1.524=1.5+1.524=3.024 f(=D=15
3. A g(®-g0)= J.OS \xt =3x+4 dx=9.966 Use a graphing calculator.
g(0)=g(3)—9.966 =7-9.996 = -2.996 g3=7
4 B [ Ay ae=|2rdx v 2[F(5)-F()]
' 272 2771,
y
4
5. D F(6)—F(l)=J.16f(x)dx=2.5+6+2+1=11.5
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6. (@ fQ-f(B)=| fOd=—=DH)+-DD)=-=
a £_3 7 13 ? ’ ’ (zml)
fE=f@+ =342 = e .

2 2 -3, 0)\'/“r (7.0
)= F@ =[] 1O di=0d) +3 -2+ (000 1%)

graph of f'

=2+27z
2

9 15
FM=f@+ +2m=""+2n

(b) The graph shows f'(2) =1. The tangent line at (2,3) is y—3=1(x—2) = y=x+1.
(¢) f isincreasing on (1,7) since f'>0 for I<x<7.

(d) The graph of f is concave up on —1< x <4 because f'(x) is increasing on this interval,

f"(x) must be positive on this interval.

y
0 1
7. (a) g(0)= I_z f(o)dr= 5(2)(2) =2 1A
g'(0)= £(0)=2 i \
g"(0)=f'(0)=1 Slope of f at x=0 is 1. N
210 2 1 4NG 1 /8
(b) The graph of f is concave up on -2 <x <1 and T ! T T

graph of f

7 <x<9 because g"(x)= f'(x) is increasing
on these intervals.

(¢) g(x) is increasing on (—2,4) and (8,9) because g'(x)= f(x)>0.

8. (@ h(v)=] 0 @) dt
8 1 1 1
h(8) = I o f)dr= - @)+ 5(4)(4) ) D@)-2)2)=2

n(6)=f(6) = —ir , 0.-2) P e AP
h"(4) = f’(4) = E =-2 graph of

(b) h has a relative minimum at x =1 because &' = f changes from negative to positive at x=1.

h has a relative maximum at x =5 because ' = f changes from positive to negative at x=5.

(c) The function value of % increase by 2 for every increase of 8 in x.
W35 = [ f@ydi=[" p@ydi+ [ f@ydi=4[ f@ydi+ [ £y de
0 0 32 0 0
= 4-2—%(1)(2)+%(2)(4) =11

W35 =f35=f03)=4
An equation for the line tangent to the graph of & at x =35 is
y—11=4(x-35)
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4.8 Integration by Substitution

1. D Letu:x3/2,then du:%xl/zdx.

I \Esin(xm) dx=_[ %sin(u) du =—§cosu+C :—gcos(x3/2)+C

2. D Ifu=2-x,then du=—-dx and x=2—u.When x=1, u=1 and when x=3, u=-1.

[ oa=xac=[" @-wnu du=| (u-2)u du

3. C Letu=x+k,then du=dx. When x=-1, u=k—1 and when x=3, u=k+3.

Integrals do not depend on the variable that is used.

3 k+3 k+3
S:Lf(x+k) dx = Ik—l f(u) duzj‘kil f(x) dx

4. A Let u=6-—x,then du=—-dx. When x=0, u=6 and when x=6, u=0.

I;f(6—x)dx=j: —f(u)du=j§f(u)du=j06f(x)dx=12

5. B 1fu=1+ﬁ,thendu:de:ldpzdu.

2Jx Jx
(1++x

| U™ [ @ 2du=2[ u¥du
X

N

du :@.When 0=0, u=sec0=1, and

6. E If u=secd,then du=secOtan@d@ ,so tanO0do =
secd u

v T

when @ =—, u=sec—=1+/2.

4
J'ff/4 tan 6 d@:jﬁ 1 du_-[«ﬁ du
1

0 Jsecd %7_1 m

2

7. C Ifuzlnx,thenduzldx.Whenx:e,uzlnezlandwhenx:e,u:1n62:2.

X

2 2
[ dezjf(l—uz)du

¢ X

8. Let u=x>,then du=3x’dx. When x=1, u=1 and when x=2, u=38.

2,1 Integrals do not depend on
¥ dx*3‘” the variable that is used.

2 8 1 1¢8 1
jl xzf(x3)dx:j1 flu) Sdu= gjl fdx =2(15)=5



